A cycle C in a graph G is extendible if there exists a cycle C 0 in G such that V (C) V (C   0   ) and jV (C 0 )j = jV (C)j + 1. A graph G is cycle extendible if G contains at least one cycle and every nonhamiltonian cycle in G is extendible. A graph G is fully cycle extendible if G is cycle extendible and every vertex lies on a 3-cycle of G. G. Hendry asked if every hamiltonian chordal graph is fully cycle extendible. In this paper, we prove that every planar hamiltonian chordal graph is fully cycle extendible.
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and jV (C 0 )j = jV (C)j + 1. A graph G is cycle extendible if G contains at least one cycle and every nonhamiltonian cycle in G is extendible. A graph G is fully cycle extendible if G is cycle extendible and every vertex lies on a 3-cycle of G. G. Hendry asked if every hamiltonian chordal graph is fully cycle extendible. In this paper, we prove that every planar hamiltonian chordal graph is fully cycle extendible.
All graphs we consider are simple.
De nition. A cycle C in a graph G is extendible (in G) if there exists a cycle C 0 in G such that V (C) V (C 0 ) and jV (C 0 )j = jV (C)j + 1. If such a cycle C 0 exists we will say that C can be extended to C 0 or that C 0 is an extension of C .
De nition. A graph G is cycle extendible if G contains at least one cycle and every nonhamiltonian cycle in G is extendible.
De nition. A graph G is fully cycle extendible if G is cycle extendible and every vertex of G lies on a triangle of G.
In 1], Hendry raised the following problem.
Open Problem 1. Is every hamiltonian chordal graph fully cycle extendible?
In this paper, we prove that every planar hamiltonian chordal graph is fully cycle extendible. Given a cycle C in a planar graph G, we specify the \forward" direction to be clockwise along the cycle. Hence we may assume that u; v are nonadjacent. Let x; y; z be the farthest neighbors of u along the three u; v-paths C u; v]; C v; u] and H u; v] respectively. Then ux C x; y] yu is a cycle on which x; y are the only neighbors of u. By Lemma 1 u; x have a common neighbor on this cycle, which can only be y since u has no other neighbors on the cycle. Hence x; y are adjacent. By similar arguments, x; z are adjacent and y; z are adjacent. G has a planar embedding. To obtain such an embedding, we may assume that we embed C H u; v] rst as shown in gure 1. It has three faces with boundaries H u; v] C u; v], C and H u; v] C v; u] respectively. To put in edges xy; yz; xz without causing crossings, we have to embed each of them in a face whose boundary contains both endpoints of the edge. In each case, there is only one such face, and the only way to embed them is as in gure 1. But now the cycle formed by x; y; z separates C (x; y) from C (y; x), hence every path in G between C (x; y) and C (y; x) must use one of x; y; z. ( ). is a path between C (x; y) and C (y; x) which uses none of x; y; z, contradicting ( ). By similar arguments H y; u] contains no vertex on C (x; y). Also, H x; y] can not contain both a vertex on C (x; y) and a vertex on C (y; x). Hence we may assume that H x; y] contains no vertex on C (x; y). Since H v; u] contains all of the vertices on C , the above discussions imply that H v; x] contains all of the vertices on C (x; y) and none of the vertices on C (y; x). Now C 0 = H v; x] C y; x] yz H z; v] is a cycle such that V (C 0 ) properly contains V (C) (see gure 2). If C 0 is nonhamiltonian, we can apply the inductive hypothesis to the subgraph induced by V (C 0 ) to get an extension of C . So assume that C 0 is a hamiltonian cycle in G. We show that C 0 shares more edges with C than H does, which will contradict our choice of H and complete our proof. As shown in gure 2, C 0 contains all edges of C x; y] in H and all edges of C y; x]. Since H does not contain both edges of C y; x] that are incident to u, C 0 thus contains more edges of C than H does. Figure 2 
